Thirteen cases of adenomatous ductal hyperplasia (ADH) of the major salivary glands coexisting with salivary gland tumors or chronic parotitis are reported. The proliferating ducts have the morphology and immunohistochemistry similar to intercalated duct epithelium. Adenomatous ductal hyperplasia is compared to adenomatoid acinar hyperplasia (AAH), a lesion found predominantly in intraoral salivary glands and histologically composed of hyperplastic acinar cells. The exact nature of both lesions is not clear. However, ADH may be a precursor lesion of salivary gland tumors (especially epithelial-myoepithelial carcinomas), whereas AAH may represent a reactive process of idiopathic nature.
Results
• There were nine males, three females, and one patient lacking clinical data. The patients ranged in age from 13 to 61 years (mean, 46 years). • Ten lesions were located in the parotid gland, and three in the submandibular gland. • Ten cases were associated with other lesions of the salivary gland, including eight with neoplasms and two with chronic inflammation (Table 1 ). • Adenomatous ductal proliferation was an unencapsulated lesion involving one to two lobules, except one case, which was a multinodular process. It consisted of proliferated ducts with some admixed acinar cell complexes (Figs. 1, 2 and 3 ). In the apical part of the cytoplasm, many PAS-positive granules were present. • The proliferating ducts were closely packed, and enveloped by basal membrane material with little intervening stroma. The ducts were lined with a single layer of cells in most cases. In the multinodular lesion, the ducts were lined with a layer of luminal cells and an outer layer of myoepithelial cells. • Dedifferentiation of acinar cells, characterized by atrophic changes, loss of zymogen granules, decrease in height, resemblance to intercalated ductal cells, and alteration of immunophenotype (lactoferrin +, lysozyme +), was also observed (Table 2) ( Fig. 3 ). The dedifferentiated acinar cells apparently took part in the ductal proliferation and formation of acinar cell complex.
• The luminal cells were positive for KL-1, CK8, lactoferrin, and lysozyme, similar to intercalated ductal cells. The underlying myoepithelium reacted for actin ( Table 2 ). The acinar cells were also positive for amylase.
Discussion
• Adenomatous ductal proliferation may result from ductal obstruction related to pressure effect of the tu-mor or chronic inflammation. This process recapitulates the ductal proliferation observed following experimental ductal ligation. • Acinar cells participate in the ductal proliferation following dedifferentiation, in which the cells gradually take up the morphology and immunophenotype of intercalated ductal cells. • Adenomatous ductal proliferation is distinguished from a neoplasm by the lack of fibrous capsule, preservation of lobular architecture, and presence of acinar complex in the lesion. It also differs from adenomatous hyperplasia of the minor salivary gland by the prominent ductal proliferation with some acinar cell complexes. • The cellular histogenesis of salivary gland tumors has been a controversial topic, with some suggesting that ductal cell proliferation is responsible for most tumors, and others suggesting that acinar cell proliferation also plays a significant role. The findings in this 
FIG. 3. Complex consisting of intercalated duct cells and acinar cells. Note granularity of acinar cells (hematoxylin & eosin X 560).
study suggest that acinar cells may also be involved in the proliferative processes in neoplastic lesion.
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The intralobular segments of the salivary duct system consist of the intercalated and striated ducts, which are also known as secretory ducts because of their metabolic activity. The intercalated duct lies in direct contact with the acinus, and is made of cuboidal cells with an irregular outer layer of myoepithelial cells. This complex formed by the intercalated duct and acinus is also called the terminal duct system. The terminal duct system is the most active portion of the salivary duct system, and its proliferative activity is particularly significant during development of the salivary glands. This regenerative potential persists after birth, so under certain pathologic conditions, such as inflammation, ductal occlusion, irradiation, and the pres-ence of neoplasms, the terminal duct system may show regenerative hyperplasia (1) . However, histologic examinations have shown that proliferative lesions occasionally have an adenomatous arrangement, which may include cellular atypia.
Adenomatoid hyperplasia of the terminal duct system occurs in one of two distinct clinicopathologic forms: acinar adenomatoid hyperplasia (AAH), and ductal adenomatoid hyperplasia (ADH). The latter form, which is the most recently described form, is the subject of this commentary (2) . Acinar adenomatoid hyperplasia is intraoral adenomatoid hyperplasia of the minor salivary glands, first described by Giansanti et al. in 1971 (3) . Since then, approximately 60 cases of AAH have been reported in the literature (3) (4) (5) . In comparison, ADH predominates in the major salivary glands. Although ADH was mentioned in the literature by Di Palma (6) and Chetty (7) , it was only recently characterized by Yu and Donath (2) .
Clinical features
Reports in the literature indicate that AAH manifests as a painless, soft submucosal mass that, in more than 85% of the cases, is located in the soft palate, hard palate, or both, and measures from 1.0 cm to 2.7 cm in diameter at the largest. Also, AAH is most common in the fourth and sixth decades of life, and is equally common in male and female patients. Most AAH lesions are discovered during a routine oral examination (3) (4) (5) . In sharp contrast, ADH is usually an incidental microscopic finding during histologic examination of a salivary gland tumor. Ductal adenomatoid hyperplasia predominates in male patients (3:1 over female patients) and in the major salivary glands (3:1 over the parotid and submandibular glands). Eighty-percent of these lesions appear in the sixth decade of life, and 70% of them coexist with a salivary gland tumor (2) .
Histologic characteristics
Ductal adenomatoid hyperplasia lesions show prominent ductal proliferation with some admixed acinar cell 
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complexes (Figs. 1, 2, and 3 ). The proliferating ducts in these lesions are quite compact, with little stroma between them. In addition, fibrous capsules are not seen around the lesions. A one-cell thick layer, along with an outer layer of myoepithelial cells, lines the proliferating ducts. A prominent basal membrane is located around each duct. Furthermore, the proliferating ducts resemble that of intercalated ducts having acinar differentiation. In comparison, AAH, as its name implies, is composed of multiple aggregates that vary in size, and normalappearing mucous acini surrounded by fibrous connective tissue stroma (Fig. 4) . In some cases, the acini are larger than normal. Also, the ductal structures exhibit a normal histomorphologic pattern. In some cases, however, their number is low (3) (4) (5) .
Immunohistochemical findings
The luminal cells in ADH are positive for KL-1, CK-18, lactoferrin, and lysoenzyme, whereas the nonluminal cells are strongly positive for actin and KL-1, suggesting the presence of myoepithelial differentiation. Additionally, the acinar cells that form the complexes are positive for amylase. As with their morphology, the immunophenotype of the proliferating ducts resembles that of normal intercalated ducts having differing degrees of acinar differentiation (2) .
Normal intercalated luminal cells are positive for lactoferrin and lysoenzyme, but normal striated luminal cells are negative for them. This suggests that the luminal cells in ADH arise from intercalated ductal cells (2) .
Conversely, the luminal cells in AAH, morphologically and immunohistochemically resemble normal acinar cells. Specifically, they are strongly positive for amylase and focally positive for CK-18, lactoferrin, and lysoenzyme (3) (4) (5) .
Differential diagnosis
ADH differs from AAH in that, histologically, the latter shows clusters or lobules of mucous acini that appear to be normal (3) (4) (5) , whereas the former shows prominent ductal proliferation with some acinar cell complexes (2, 6, 7) . Therefore, both ADH and AAH should be differentiated from adenoma, adenocarcinoma, and hamartoma. Adenomas are surrounded by a wellformed capsule and contain no residual acini. Also, the lack of destructive invasion, anaplasia and mitotic activity, and preservation of the lobular pattern of normal salivary glands in both ADH and AAH differentiate them from salivary gland carcinomas. Furthermore, salivary gland hamartomas are encapsulated lesions that are composed of the same component as mature normal salivary glands are, but with abundant eosinophilic cytoplasmic granules in the acinar cells (8) . None of these characteristics are present in either ADH or AAH.
Nature of ADH and AAH
The exact nature of AAH is unclear. In the major salivary glands, it has been termed sialadenosis. It also has been described in cases of virtually all endocrine disorders, especially diabetes. Furthermore, it has also been associated with multinutritional deficiency status, especially that of protein, and in patients suffering from alcoholism. Sialadenosis also has been described in cases of anorexia nervosa and dysfunction of the autonomic nervous system and related with to ingestion of various types of medicaments. However, none of the conditions that have been associated with sialadenosis of the major salivary glands have been reported to have an impact on the minor salivary gland (3) (4) (5) .
In comparison, ADH has been associated with salivary gland tumors, in particular, Di Palma (6) and Chetty (7) found ADH in association with epithelial-myoepithelial carcinoma (EMC). Also, in the series described by Yu and Donath (2) , ADH was associated with various types of benign and malignant salivary gland tumors in eight cases, and two with chronic parotitis. In the study above, Chetty determined that ADH may be a precursor lesion for EMC. This may explain why EMC is frequently associated with other salivary gland carcinomas, so-called hybrid carcinomas, and shares histologic features with adenoid cystic carcinoma.
It was supposed that normal epithelial tissue would be renewed from the stem cells (9) . In the salivary glands, two hypotheses have been proposed concerning the role of the reserve cells in tissue regeneration. One presupposes a persistent pool of stem cells or a reserve cell population that is a reservoir for the replenishment of cells in order to maintain a morphologic and functional integrity or, in the case of a neoplasm, a perverted and anomalous state (10) . The other hypothesis proposed that any of the differentiated parenchymal cells have a reserve cell capacity, and therefore, they have the potential to give rise to any of the various types of tumors occurring in the salivary glands (11) . But the existence of the stem cells is not necessarily excluded by this hypothesis. At present, no direct evidence that supports either one of these two hypotheses has been demonstrated.
